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胆中含有可以明确上调 TR3 mRNA 表达的活性成分，且熊胆主要化学成分 TUDCA 并不明
显具有这种功能。这说明熊胆中可能含有其他对孤儿核受体 TR3 具有调控作用的活性成分，
这为本课题的进一步深入研究提供了方向和思路。 
本课题依据上述初步研究结果，通过 HP20 大孔树脂柱色谱、硅胶柱色谱、ODS 柱色
谱、Sephadex LH-20 柱色谱以及制备型 HPLC 等多种色谱学分离手段对熊胆粉甲醇提取物
进行分离，从中共分得单体化合物 17 个，利用理化性质和多种波谱手段（1D-NMR, ESI-MS
等）以及通过与已知化合物的波谱学数据进行对照鉴定了其中 13 个化合物的结构。在分离
得到的化合物中，四个异黄酮类化合物为首次从熊胆中分离得到。通过 RT-PCR 以及
Western-Blotting 等生物技术手段对部分化合物进行以核受体 TR3 为靶标的生物学活性评
价，发现化合物 2, 7, 13, 14 能够促进 TR3 mRNA 的表达，但仅有化合物 7(4′-甲氧基-7-羟
基异黄酮)对 TR3 蛋白表达及磷酸化具有显著促进作用，这为异黄酮结构与核受体 TR3 生
物学效应关系研究提供了可能，同时对开发以核受体为靶标的抗癌药物也起到借鉴作用。 
与此同时，作为熊胆主要成分 TUDCA 的降解产物的 UDCA，在临床上有广泛的应用， 
但每人每日至少需要纯化合物 500-1000mg 的量才能达到有效剂量，这提示我们通过结构修
饰提高其抗癌作用仍然有很大的提升空间。因此我们接着通过 UDCA 酯化、醚化、氧化反
应合成了 20 个 UDCA 衍生物，并通过 RT-PCR 对其进行以 TR3 mRNA 表达影响的生物活
性评价，发现衍生物 6、10、11、14、15、16 可以增加 TR3 mRNA 的表达，其构效关系有
待进一步深入研究。 
后，本课题还对熊胆粉中 TUDCA 纯化工艺进行研究。通过考察静动态饱和吸附量、 
洗脱溶剂及用量和流速、色谱柱高径比以及填料可重复次数，确定了较为理想的工艺方法。
该工艺采用 HPD100 非极性大孔树脂为填料，蒸馏水、30%乙醇、95%乙醇各 2.5V0 为流动



































Bear bile has been used as a traditional Chinese medicine for thousands of years in China, 
with many proven beneficial effects in human. However, it has been difficulty to obtain a 
significant amount of bear bile, which has limited our identification of the active ingredients in 
bear bile and the investigation of their mechanism of action. Thus, the identification of the active 
components of bear bile and understanding of their mechanism of action are crucial to explore the 
therapeutical potential of bear bile. 
To begin with, on the basis of preliminary study’s data, 17 compounds were isolated by 
repeated HP20 macro porous adsorption resin column combined with Sephadex LH-20, ODS and 
silica gel chromatography, and the structures of 13 compounds were identified on the basis of 
extensive spectroscopic data analysis and by comparison of their spectral data reported. Among 
them, 4 isoflavones were isolated from bear bile for the first time. Our laboratory previouses 
discovered that orphan nuclear receptor TR3 is a potent apoptotic protein in cancer cells. Thus, 
the biological activity of these compounds on inducing TR3 expression was tested by RT-PCR 
and Western-Blotting. The results showed that compound 2, 7, 13, 14 could clearly up regulate 
mRNA expression of TR3 while only 4′-methoxy-7-hydroxyisoflavone (compound 7) could 
significantly up regulate TR3 in the lever of both mRNA and protein. These results provide 
possible relationship between the isoflavone structure and induction of TR3 expression and new 
small molecule candidates to develop drugs targeting the TR3 nuclear receptor. 
Secondly, UDCA, as the main degradation product of TUDCA, has a wide range of clinical 
applications. However, the large dose about 500-1000 mg per day restrict the application, and 
structure modification may be a potent way to improve their efficacies. This thesis reported 20 
synthesised UDCA derivatives through esterification, etherification and oxidation reactions. Their 
biological activities on TR3 mRNA expression by RT-PCR showed that the derivatives 6、10、11、
14、15、16 could increase the expression of TR3 mRNA. 
Finally, in order to enrich TUDCA, the main chemical constituent of bear bile, 8 different 
macro porous adsorption resin were compared and a new process was established. Extract 
















liver in experimental mice. 
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1.1 熊胆粉背景介绍 
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阶段，因而用药物诱导分化，使恶性细胞丧失其本身特征而获得正常细胞功能，可能是抗
















急性毒性试验显示, 小鼠 ig 熊胆 LD50 均大于 15g/kg[30]，熊胆对小鼠的 LD50 ip 为 8.5 g/kg, 
腹腔注射为 1.165 g/kg[24], 皮下注射为 1.0717 g/kg[31]。Ames 试验、生殖细胞染色体畸变
试验和微核试验, 研究人工熊胆的毒性, 结果表明熊胆的剂量高 1.0 g/kg 时, 无致突变和
畸变作用[32]。临床应用不良反应少, 毒副作用轻微, 其腥苦可致少数患者呕吐, 可改服用
胶囊剂。鹅去氧胆酸服用量大，耐受性较差, 腹泻发生率高, 肝脏毒性大[33]; 鹅去氧胆酸
每日 0.75g，40 %患者可致腹泻, 但轻微不影响继续治疗, 3% 患者有肝脏毒性表现, 停药
后恢复,肝毒的原因是鹅去氧胆酸在肠微生物作用下转变为石胆酸(一种肝毒物质)[34]。熊
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献中。以后 Shoda 氏[37]提取得到了熊去氧胆酸的结晶。Iwasaki 氏[38]鉴定认为这个酸是鹅

























































图 1.1 核受体结构模式图 
 
 







1  孤儿核受体TR3的发现 
1985 年Lau 等[51]用血清及生长因子处理静止期小鼠纤维母细胞，使其发生G0/G1 期
转换，几分钟后即有一批基因转录表达。随后在由这些立刻早期基因构成的cDNA 文库中
克隆鉴定出3CH77 基因，并定名为Nur77 [52]。  
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